Experimental and theoretical studies of the conformational perturbations induced by an abasic site.
The three-dimensional structure of the natural undecamer duplex d(CGCACACACGC). d(GCGTGTGTGCG) has been determined by the combined use of NMR spectroscopy and restrained molecular dynamics (rMD) and also by molecular mechanics calculations using the JUMNA program without experimental distance constraints. Both procedures have also been used to model the abasic structure d(CGCACOCACGC).d(GCGTGTGTGCG), where 'O' indicates a modified abasic site: 3-hydroxy-2-(hydroxymethyl) tetrahydrofuran. For the natural duplex, 134 interproton distances have been obtained by complete relaxation matrix analysis of the NOESY cross-peaks intensities, using MARDIGRAS software. These distances along with 100 torsion angles for sugar ring and additional data derived from canonical A and B-DNA, have been used for structures refinement by restrained molecular dynamics. Comparison of the natural oligomer with the abasic structure obtained earlier by NMR/rMD (Y. Coppel, N. Berthet, C. Coulombeau, Ce. Coulombeau, J. Garcia and J. Lhomme, Biochemistry 36, 4817-4830, 1997) confirms that the creation of an abasic site, in this sequence context, leads to marked helix kinking. It is also shown that the JUMNA procedure is capable of reproducing the overall structural features of the natural and damaged DNA conformations without the use of experimental constraints.